Synthesis of certain 6-benzyl-5-methylthieno[2,3-d]pyrimidines by EI-Meligie, S
Indian Journal of Chemistry
Vol. 36B, December 1997, pp.1126 - 1131
Synthesis of certain 6-benzyl-5-methylthieno[2,3-dJpyrimidines
S EI-Meligie
Organic Chemistry Department, Faculty of Pharmacy, Cairo University, Cairo, Egypt
Received 8 August 1996; accepted (revised) 30 July 1997
Thieno[2,3-d)pyrirnidines 3a, b and 6 have been obtained via the reaction of 1 with formic acid, acetic
anhydride and formamide respectively. Cyclization of 1 with arylisothiocyanates at different reaction
conditions yield 4-thioxothieno[2,3-d)pyrirnidines 8a, band 4-imino-2-thioxothieno[2,3-d)pyrirnidines 9a, b
through the formation of the thioureas 7a, b. Treatment of 1 with CS2 in pyridine at room temperature and
reflux temperature respectively afford the thioxothieno-(l, 3)-thiazine 11 and dithioxothienopyrirnidine 12.
Compound 11 is converted into the thienopyrirnidines 9a-d by reaction with aromatic amines.
Compounds contammg the thienopyrimidine
nucleus have been prepared by several workers
because of their diverse biological activities':".
Moreover, the versatility of 2-amino-3-
cyanothiophenes for the synthesis of thieno[2,3-dJ-
pyrimidines has been the subject of numerous
publications 1-3,8,9.
Based on the above facts, the present work
describes the synthesis of several thieno[2,3-dJ-
pyrimidines starting from aminonitrile' 1 (cf.
Scheme I).
Compound 1, prepared' by reacting 4-phenyl-2-
butanone with malononitrile, was acylated with
formic acid/acetic anhydride/benzoyl chloride/or
chloroacetyl chloride to furnish the corresponding
N-acylamino derivatives 2a-d.
During the reaction of 1 with formic acid or
acetic anhydride to yield the thieno[2,3-dJ-
pyrimidinones 3a, b, the formation of the
intermediates 2a, b was detected by TLC. These
were then cyclized by increasing the reaction time to
give the thieno[2,3-dJoxazines which were
rearranged to the target compoundsP'!' 3a, b.
Compound 3b was fused with aromatic aldehydes to
afford the expected styryl derivatives 4a-c.
The thienopyrimidinone" 3c was obtained by the
treatment of compound 2c with dry hydrogen
chloride gas in dry dioxan. Compound 2d on
treatment with appropriate amine yielded the desired
derivatives Sa, b. Cyclization of 1 with formamide
furnished the expected 4-aminothienopyrimidine
derivative 6.
A review of the literature revealed that reaction
of aminonitriles with isothiocyanates gave a variety
of products'v" depending on the experimental
conditions. Thus, compound 1 on reaction with
arylisothiocyanates in refluxing dioxan or on fusion
at 110-20° afforded 4-thioxothieno[2,3-dJpyrimi-
dines 8a, b, which proceeded through the formation
of the disubstituted thioureas 7a, b. Further,
compound 1 when reacted with isothiocyanates in
DMF containing powdered sodium hydroxide
resulted in the formation of 4-imino-2-
thioxothieno[2,3-dJpyrimidines 9a, b which were
also obtained by base catalysed cyclization of
thioureas 7a, b. For the confirmation of the structure
of the 4-iminothienopyrimidines, 9a was readily
converted to 4-oxothieno[2,3-dJpyrimidine 10 by
alkaline hydrolysis.
The reaction of 1 with carbon disulphide in
pyridine at room temperature yielded thioxothieno-
(1,3)-thiazine 11, while under refluxing condition
dithioxothienopyrimidine 12 was formed. When 1
, was reacted with CS2 and KOH in DMF, only
compound 12 could be isolated.
4-Imino-2-thioxothienopyrimidines 9a-d were
also obtained by reacting thienothiazine 11 with
aromatic amines.
Experimental Section
Melting points were determined on a Griffin
apparatus and are uncorrected. Microanalyses were
.performed by the Microanalytical Center, Cairo
University, Egypt. IR spectra were recorded in KBr








discs on a Schimadzu 435 spectrometer and
expressed in ern"; IHNMR and 13CNMR spectra on
a Jeol FXQ 90 MHz NMR spectrometer with TMS
as an internal standard using DMSO-d6 as solvent
(chemical shifts in 0, ppm downfield from TMS)
and mass spectra on a Hewlett-Packard HP 5988A
spectrometer. The progress of the reaction was
monitored on TLC, which was performed on
G.Merck silica gel 60, using methanol-chloroform
(1:9) as eluant.
4-Phenyl-2-butanone was obtained commercially
from Aldrich Fine Chemicals. The key intermediate




2-Acetyl (or formyl) amino-S-benzyl-3-cyano-
4-metbyltbiopbenes 2a, h. A suspension of 1 (0.45
g, 0.002 mole) in formic acid or acetic anhydride
(10 mL) was refluxed for 20-30 min. The excess
reagent was evaporated under vacuum and the
remaining residue was triturated with ice-cold water
(30 mL). The solid product thus separated was
filtered and crystallized from ethanol to yield 2a or
2b (Table I); IR.: for 2a, b; 3250 (NIl), 2200 (CN),
1690 (CO), 1570 (amide II band); IHNMR: for 2b: 0
2.3 (s,3H, CH3), 2.4 (s, 3H, CH3), 4.2 (s, 2H, CH2),
7.6 (m, 5H, Ar-H), 12.1 (s, lH, NH).
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2-Benzoylamino-S-benzyl-3-cyan0-4 - methyl-
thiophene 2e. To a suspension of 1 (1.14 g. 0.005
mole) in dry pyridine (20 mL) was added slowly
benzoyl chloride (0.7 g, 0.005 mole) with stirring.
The mixture was refluxed for 2hr, and kept at room
temperature for 12 hr. The reaction mixture was
distilled under diminished pressure and the
separated solid was washed with water and
crystallized from dioxan to afford 2e (Table I); IR.:
3250 (NH), 2200 (eN), 1660 (CO), 1600 (amide II
band); IHNMR: 0 2.4 (s,3H, CH3),4.3 (s, 2H, CHJ,
7.6-8.3 (m, 10H,Ar-H), 12.2 (s, IH, NH).
5-Benzyl-2-ehloroaeetylamino-3-cyano- 4- me-
thylthiophene 2d. A mixture of 1 (0.45 g, 0.002
mole), anhydrous potassium carbonate (0.27 g,
0.002 mole) and dry benzene (20 mL) was stirred at
room temperature. A solution of chloroacetyl
chloride (0.22 g, 0.002 mole) in dry benzene (5 mL)
was then added. After stirring for 30 min, the
separated precipitate of potassium chloride was
filtered off and benzene was removed by distillation
under diminished pressure. The separated solid
product was recrystallized from dioxan to give 2d
(Table I); IR.: 3200 (NH); 2200 (eN), 1690 (CO),
1580 (amide II band).
6-Benzyl-5-methylthieno [2,3-d] pyrimidin-
4(3H)-one 3a. A suspension of 1 (0.45 g, 0.002
mole) in formic acid (85%, 10mL) was refluxed for
2 hr. The reaction mixture was cooled, poured onto
ice-cold water (40 mL) and the precipitate was
collected by filtration. The solid product was
recrystallized from ethanol to yield 3a (Table I); IR.:
3150 (NH), 1660 (CO), 1580 (amide II band);
IHNMR: 02.5 (s, 3H, CH3),4.3 (s, 2H, CH2), 7.6
(m, 5H, Ar-H), 8.3 (s, lH, CH of pyrimidine), 12.8
(hump,IH,NH).
6-Benzyl-2, 5-dimethylthieno [2,3-d]-pyri-
midin-4 (3H)-one 3b. A solution of 1 (1.14 g; 0.005
mole) in acetic anhydride (20 mL) was refluxed for
3hr, then evaporated in vacuo. The residue obtained
was triturated with ice-cold water (60 mL). The
separated solid was filtered and crystallized from
acetic acid to afford 3b (Table I); IR.: 3100 (NH),
1660 (CO), 1600 (amide II band); IHNMR: 02.4 (s,
3H, CH3),2.6 (s, 3H, CH3of pyrimidine), 4.3 (s,2H,
CH2), 7.6 (m, 5H, Ar-H), 12.7 (hump, IH, NH). Its
13CNMRdata are shown in chart 1. .
6 - Benzyl -5- methyl -2 -phenylthieno [~, 3-d]-





























Chart 1_13CNMR chemical shifts for compound 3b
hydrogen chloride gas was passed through a
suspension of.2e (0.5 g) in dry dioxan (20 mL) for
4 hr. The reaction mixture was then refluxed for 4
hr, cooled, poured into ice-water and basified with
10% ammonium hydroxide solution. The separated
solid was filtered, washed well with water and
crystallized from DMF-EtOH to give 3e (Table I);
IR.: 3100 (NH), 1660 (CO), 1600 (amide II band);
IHNMR: 02.5 '(s, 3H, CH3), 4.3 (s, 2H, CH2), 7.6-
7.9 (m, 10H, Ar-H), 13.1 (s, IH, NH)'
6-Benzyl -5-methyl-2- styrylthieno [2, 3-d]-
pyrimidin-4 (3H)-ones 4a-e. An intimate mixture
of3b (0.27 g, 0.001 mole), the appropriate aldehyde
(0.001 'mole) and anhydrous zinc chloride (0.1 g),
was fused in an oil-bath at 130-40° for 2-3 hr. The
reaction mixture was cooled, treated with cold water
and filtered. The residue was then washed with cold
ethanol and filtered again. The solid product was
crystallized from acetic acid (Table I); IR.:for 4a-e:
3100 (NH), 1660 (C=O) , 1600-1570 (amide II
band), 960 (CH=CH, trans); IHNMR: for 4a: 02.5
(s, 3H, CH3), 4.3 (s, 2H, CH2), 7.1 (d,IH, J= 18 Hz,
CH), 7.6-8.0 (m, 10 H, Ar-H), 8.2 (d, IH, J=18 Hz,
CH), 12.8 (hump, IH, NH).
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Table !-Physical data of compounds 1-6
Compd m.p. Yield Mol. Formula Found % (Calcd)
°C (%) C H N
1a 175-77 96 CI4H12NzOS 65.6 4.9 10.8
(65.6 4.6 10.9)
1b 162-64 95 CISHI4NzOS 66.2 4.8 9.9
(66.6 5.1 10.3)
1c 180-82 85 CZoHI6NzOS 71.8 4.5 8.5
(72.2 4.8 8.4)
1d 170-72 95 C1sH13CINzOS 59.0 4.3
9.4
(59.1 4.2 9.1)
3a 208-10 88 CI4HIZNzOS 65.5 4.6 10.9
(65.6 4.6 10.9)
3b 204-5 82 CISHI4NzOS 66.6 5.1 10.3
(66.6 5.1 10.3)
3c· 229-30 55 CZoHI6NZOS 72.0 5.0 8.4
(72.2 4.8 8.4)
4a 240-41 90 CzzHIBNZOS 73.9 4.8 8.0
(73.7 5.0 7.8)
4b 274-76 94 CnH17CINzOS 67.2 4.6 7.0
(67.2 4.3 7.1)
4c 250-52 90 C23HZoNzOzS 7t.l 4.8 7.0
(7t.l 5.1 7.2)
5a 160-62 70 C1JIz1NPzS 64.1 5.8 11.9
(64.2 5.9 11.8)
5b 145-47 72 CZoH23N30S 67.6 6.1 12.0
(67.9 6.5 11.8)
6 230-32 85 CI4H13N3S 65.6 5.0 16.5
(65.8 5.0 16.4)
*This compound is reported" but its physical data and identity were not available.
5-Benzyl-3-cyan0-4 - methyl -2- (morpholino/
piperidino/acetylamino)thiophenes Sa, b. A
mixture of 2d (0.3 g, 0.00 1mole), morpholine or
piperidine (0.001 mole), triethylamine (2-3 drops)
and dry benzene (20 mL) was refluxed for 4hr. The
benzene layer was washed after filtration with water
and dried (anhydrous N~S04)' It was evaporated in
vacuo and the residue crystallized from ethanol-
ether to furnish Sa or Sb {Table Q. IR for Sa, b:
3200 (NH), 2200 (CN), 1685-1680 (CO), 1570
(amide IT band); IHNMR for Sb: 0 2.0-2.2 [broad,
6H, piperidine (CH2)3], 2.4 (s, 3H,CH3), 2.7- 3.1
(broad, 4H, piperidine N (CH2)2], 4.3 (s, 2H, CH2),
4.7 (s, 2H, COCH2)? 7.6 (m, 5 H, Ar-H), 12.4 (s, IH,
NH).
4-Amino -6- benzyl -5- methylthieno (2,3-4]-
pyrimidine 6. A mixture of 1 (0.45 g, 0.002 mole)
and freshly distilled formamide (8 mL) was heated
under reflux for 7 hr. On cooling the reaction
mixture overnight, the solid obtained was filtered
and washed with water. Recrystallization from
acetic acid furnished 6 {Table Q. IR 3400-3300
(NH2); IHNMR: 02.5 (s,3H,.CH3), 4.3 (s, 2H, CHJ,
7.2 (s, 2H, NH2), 7.6 (m, 5H, Ar-H), 8.5 (s, IH, CH
of pyrimidine).
2-(3-Arylthioureido) -5- benzyl - 3-cyan0-4-
methylthiophenes 7a, b. A mixture of 1 (0.45 g,
0.002 mole), the appropriate isothiocyanate (0.002
mole) and dioxan (30 mL) was refluxed for 4-6 hr.
The solvent was distilled off. On cooling, the solid
product obtained was crystallized from ethanol-
ether to give 7a, b (Table ll). IR for 7a, b: 3400-
3200 (NH), 2200 (CN); IHNMR: for 7a: 0 2.3 (s,
3H, CH3), 4.2 (s, 2H, CH2), 7.1-8.2 (m, 10H, Ar-H),
10.2 (s, IH, NH of NH-CJIs), 11.5 (s, IH, NH of
-NHCS).
2 - Arylamino - 6-benzyl -5- methyl -4- thioxo-
3, 4-dihydrothieno [2, 3-dJpyrimidines 8a, b.
Method A: A solution of 7a or 7b (0.001 mole) in
dioxan (20 rnL) was heated under reflux for 6-8.5
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Table Il=Physical data of compounds 7-12
Compd Method of Reaction m.p. Yield Mol. formula Found % (Calcd)
preparation period (hr) °C (%) C H N
7a 4 109-10 85 CzJi17N3SZ 66.0 4.5 11.2
(66.1 4.6 11.5)
7b 6 116-18 80 CZIHI9N3SZ 66.7 4.7 10.9
(66.8 5.0 11.1)
Sa* A 6 274-75 80 CZJi17N3SZ 66.3 4.2 11.5
B 9 76 (66.1 4.6 11.5)
C 6 65
Sb* A 8.5 265-67 72 CZIHI9N3SZ 66.9 4.9 10.9
B 10 70 (66.8 5.0 11.1)
C 7.5 62
9a A 3 240-42 80 CZJi17N3SZ 66.0 4.5 11.3
B 2 81 (66.1 4.6 11.5)
C 3 90
9b A 4.5 200-201 78 CZIHI9N3S1 66.5 4.7 10.9
B 3 78 (66.8 5.0 11.1)
C 1 93
9c C 3 228-30 90 C21HI9N3S2 66.7 5.0 11.0
(66.8 5.0 11.1)
9d C 2 260-61 92 C21HI9N3S2 66.4 4.7 11.4
(66.8 5.0 11.1)
10 221-23 90 C1Jil6NPS2 65.6 4.0 7.3
(65.9 4.3 7.6)
11* 269-70 92 CI4HI2N2S3 55.6 4.2 9.1
(55.2 3.9 9.2)
12 A 294-95 91 CI4HI2N2S3 54.8 3.9 9.1
B 95 (55.2 3.9 9.2)
*Compounds Sa, b and 11 have a very poor solubility in DMSO-d6 and insoluble in all the available solvents for IHNMR
spectroscopy.
hr. On cooling the reaction mixture, the separated
solid was filtered and crystallized from DMF to
yield 8a or 8b (Table II).
Method B: A mixture of 1 (0.45 g, 0.002 mole)
and phenyl-lor benzyl-isothiocyanate (0.002 mole)
in dioxan (30 mL) was refluxed for 9-10 hr. On
cooling the reaction mixture, the separated solid was
filtered and crystallized from DMF to produce 8a or
8b (Table II).
Method C: A mixture of equimolar amounts of 1
and phenyl-lor benzyl-isothiocyanate (0.002 mole)
was fused in an oil-bath at 110-20°for 6-7.5 hr. The
reaction mixture was cooled, treated with boiling
ethyl acetate and filtered. The solid product was
crystallized from DMF to afford 8a or 8b (Table II);
IR for 8~ b: 3200-3100 (NH); MS for compound
8a: mlz (intensity %, expected formulae) 362.~5
(47.5, M+ CzoH17N3S2),363.95 (12.3, M+l+"),365.05
(6.15, M+2+");361.95 (16.99, C2J11~3St); 347.95
(8.67, M-CH3; C1.Ji14N3St); 305.00 (42.31,
C1.JiI7N2Sr); 272.00 (6.08, M-C7H7;C\3HION3St);
271.00 (13.83, M-CJIsNH; CI4Hl1N2St);93 (28.48,
CJIsNH/"); 92 (13.91, CJIsNW"); 91 (100%,
C7H/"); 59.90 (10.65, H2NCS+"); 58.90 (8.11,
HNCS+)
3-Aryl-6-benzyl-4-imino-S-methyl- 2-thioxo-
1, 2, 3, 4-tetrahydrothieno[2, 3-d] pyrimidines
9a-d. Method A: The appropriate isothiocyanate
(0.003 mole) was added to a stirred mixture of 1
(0.68g, 0.003 mole) and powdered sodium
hydroxide (0.12 g, 0.003 mole) in DMF (8 mL).
After stirring for 3-4.5 hr, the reaction mixture was
poured into dilute acetic acid (5%, 30 mL). The
precipitated product was filtered and crystallized
from DMF-EtOH (1:1) to give 9~ b (Table II).
Method B: The disubstituted thiourea 7a or 7b
(0.0025 mole) was stirred in DMF (5 mL)
containing powdered sodium hydroxide (0.1g,
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0.0025 mole). After stirring for 2-3 hr, the reaction
mixture was poured into dilute acetic acid (5%, 25
mL). The precipitated product was filtered and
crystallized from DMF-EtOH (1:1) to furnish 9a or
9b (Table 11).
Method C: A mixture of the appropriate amine
(0.015 mole) and compound 11 (0.3 g, 0.001 mole)
was stirred for 1-3 hr at 100°. The reaction mixture
was kept at room temperature for 24 hr, and then
diluted with ether (25 mL). The separated solid was
filtered, washed with ether and crystallized from
DMF-EtOH (1:1) (Table 11).IR for 9a-d: 3450-3400
(=NH), 3200-3100 (ring NH); lHNMR for
compound 9a: 02.5 (s, 3H, CH3),4.3 (s, 2H, CHJ,
7.1-8.0 (m, llH, exocyclic NH and Ar-H). For
compound 9b : 0 2.5 (s, 3H, CH3),4.3 (s, 2H, CHJ,
5.0 (s, 2H, N-CH2), 7.1-8.0 (m, llH, exocyclic NH
and Ar-H), 13.6 (br, lH, NH).
6- Benzyl-S-methyl-4-0xo-3-phenyl-2- thioxo-
thieno[2,3-d]-1, 2, 3, 4-tetrahydropyrimidine 10.
A mixture of compound 9a (0.36 g, 0.001 mole) and
an aqueous potassium hydroxide (1 M, 15 mL) was
refluxed for 2 hr. The reaction mixture was cooled
and poured into dilute acetic acid (1:1, 50 mL). The
precipitated solid was filtered and crystallized from
ethanol (95%) (Table 11).IR 3250 (NH), 1705(CO).
6- Benzyl-4-imino-S-methyl-2-thiox0-4H-thi-
eno [2,3-dJ- 1, 2-dihydro-(1, 3)-thiazine 11. A
mixture of 1 (1.09 g, 0.0048 mole), carbon
disulphide (5 mL) and dry pyridine (4 mL) was
stirred at room temperature for 24hr. After dilution
with ether (40 mL), the precipitated product was
filtered, washed with ether and crystallized from
MeOH-DMF (2:1) to afford 11 (Table 11).IR 3400
(=NH), 3150 (ring NH); MS: mJz (intensity %,
expected formulae) 304.00 (33.22, M+-;CI4H12N2S3),
305.00 (7.22, M+l+), 306.00 (6.68, M.t-2+);271.05
(10.97, M-HS; CI4HllN2S/"); 245.95 (11.21, M-
NCS; C13HI2NS/); 213.00 (7.77, M-C7H7;
C7HsN2S/); 91.00 (63.58, C7H/); 78.00 (39.52,
CJI/); 77.00 (73.15, CJIt); 76.00 (23.65, CJI/);
65.05 (48.42, CsH/); 60.05 (100, H2NGS+);59.05
(49.27, HNCS+); 58.05 (13.42, NCS+); 51.05
(55.98,C.Ht).
6-Benzyl-S-methyl-2, 4-dithioxo-1, 2, 3, 4-tetra-
hydrothieno[2, 3-d]pyrimidine 12. Method A: A
mixture of 1 (1.09 g, 0.0048 mole), CS2(5 mL) and
dry pyridine (4 mL) was refluxed for 1 hr, and then
allowed to stand at room temperature for 12 hr. The
reaction mixture was poured into ether (40 mL), the
precipitated product was filtered, washed with ether
and crystallized from l-butanol to give 12
(Table 11).
Method B: A mixture of 1 (0.54 g, 0.0024 mole),
CS2(0.26 g, 0.0035 mole) and powdered KOH (0.13
g, 0.0024 mole) in DMF (5 mL) was kept at room
temperature for overnight. The deep red mixture
was heated on a steam-bath for 2 hr, cooled and
poured onto crushed ice. The aqueous suspension
was acidified with acetic acid and the separated
product was filtered, washed with water and
crystallized from l-butanol to give 12 (Table IT).IR
3150-3100 (NH); lHNMR: 02.5 (s, 3H, CH3), 4.3
(s, 2H, CH2), 7.6 (m, 5H, Ar-H), 13.7 (s, br, 2H,
2NH).
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